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NOTE 


This technical report has four parts: 
Part 1: Introduction 


Part 2: Plots and accompanying data showing the relationship between teacher coverage of 
items inthe item pool used in the IEA Second International Mathematics Study and 
student achievement on those items. The findings are reported for each of the courses types 
commonly found in U.S. schools at the grade 8 and grade 12 levels, i.e., for Grade 8, 
remedial, typical, enriched (or pre-algebra) and algebra; for Grade 12, precalculus and 
calculus. 


Part 2 also contains p-values and coverage ( Opportunity-to-learn (OTL)) indices for all 180 
items used in the U.S. study. The data is presented by course type and content area, ordered 
by p-value. 


Part 3: Data ordered by standard SIMS item ID for all course types. 
Part 4: Aggregate p-values and coverage indices for the content areas that are analysed, i.e. 
for Grade 8 
Arithmetic 
Algebra 
Geometry 


Statistics 


Measurement 
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Grade 12 


Sets & Relations 

Number Systems 

Algebra 

Geometry 

Elementary Functions and Analysis 
Probability and Statistics. 


Digitized by the Internet Archive 
in 2023 with funding from 
University of Illinois Uroana-Champaign 


https://archive.org/details/coverageachievem00west 


INTRODUCTION 


Background and Context 


This technical report contains the materials needed to undertake an analysis of part of the 
U.S. mathematics_curriculum using data from the IEA Second International Mathematics 
Project (SIMS). The form and thrust of this analysis is foreshadowed in Mathematics 
Counts in Virginia (Virginia International Mathematics Assessment Project 1989: 33-49), the 
final report of a replication of SIMS undertaken in Virginia. In the words of the Main 


Report of the Virginia Study: 


A unique feature of the Second International Mathematics Study is that it enables 
a detailed look at the teaching and learning of specific mathematical topics. One 
analysis that provides useful information in that of comparing reported teacher 


coverage of topics with student achievement on those topics. 


The relation between teacher coverage and student achievement has been 
demonstrated... In fact, a major finding of the Second International Mathematics 
Study is that high student achievement is found in those countries where 
teacher coverage of those topics is high. With this in mind, it is of interest to look 
in some detail at data from Virginia on teacher coverage and student 
achievement. We will classify the items from the international test in two ways: 
according to the teacher coverage (high or low) and according to student 
achievement (high or low). As a result, each item can be one of four types, as the 


diagram below suggests: 
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The four quadrants of this figure represent items and/or areas of the curriculum 


with quite different character: 
Type I: High Teacher Coverage and High Student Achievement 


‘These items perform as one would expect. A high proportion of teachers taught 


the content of the item and a high proportion of students got the item right.’ 
Type II: High Teacher Coverage and Low Student Achievement 


‘These items, if they deal with important curricular content, are of concern. 


Teachers give the content high coverage but students find it difficult.’ 

Type III: Low Teacher Coverage and Low Student Achievement 

‘These items, if they deal with important curricular content, are of concern for a 
different reason than for Type II items. Teachers are not teaching this content -- 
and, correspondingly, students find it difficult.’ 


Type IV: Low Teacher Coverage and High Student Achievement 


‘These items are in some ways the most interesting. Teacher coverage is low but 


students do well on them. 
(Virginia Mathematics Assessment Project 1989: 34-35) 


The following demonstrates the form of the analysis foreshadowed by this 


structure for one set of the Virginia data: 
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Student Achievement 


(% Correct) 


1 Integers 

2 Rationals 

3 Integer Exponents 

4 Formulas & Algebraic 


Expressions 
5 Polynomials & Rational 
Expressions 
6 Equations & Inequations 
7 Relations & Functions 
0 Finite Sets 


The Report went on to illustrate some of the interpretations that could emerge from an 


analysis of individual items in the Virginia data in the following ways: 
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Remedial General Pre-Algebra Algebra 


100% 
Simplify: 
Teacher 


Coverage 
(% Taught) 


"150 Amex + 7 


125 B 8x -2 


C 6xy 


D 7x -y 


25 E 7x +y 


Student 
Achievement 
(% Correct) 


100% 


Note: Item 2-24 is more like a Type Ill item (it received low teacher 
coverage and was difficult for the students) for remedial students 
and Type ! item (it received high teacher coverage and was easy for 
the students) for eighth grade algebra classes. 
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Remedial General Pre-Algebra Algebra 


100% 


iD 
Teacher 
Coverage 50 
(% Taught) 
25 
0 The figure above shows a 
wooden cube with one 
corner cut off and shaded. 
“425 Which of the following 
drawings shows how this 
Student cube would look when 
Achievement “150 viewed from directly 
(% Correct) above? 


100% 


Spatial visualization, as represented by this item, was relatively easy 
for all students. Again, the performance of the remedial mathematics 
classes is noteworthy. 


This report provides the data necessary to undertake an analysis for the U.S. grade 8 and 
grade 12 mathematics curricula of the kind undertaken for Virginia by the Virginia 


International Mathematics Assessment Project. 


Structure of the Report 


The core of this report consists of 36 figures similar in structure to those in the Virginia 
Report. These figures, together with the accompanying listings of data, provide a resource 
to undertake an analysis for U.S. schools of coverage/achievement patterns. The goal of 
such a study is, most importantly, the pinpointing of areas of the curriculum (i.e., items in 
the SIMS item pool and/or content areas) in which student achievement seems to fall 


below or above ‘expectations’. 
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The organization of the main body of this report follows the organization of the United 
States’ version of the Second International Mathematics Study. Thus the report contains 
data on responses at two levels, grades 8 and 12, to the items in the SIMS item pool from a 
national sample of teachers and students . The resulting data is organized along two 


dimensions: 


1. Course type 


2. Content area within the overall curriculum 


Course Type: In the U.S. study all classes in the sample were classified on the basis of 
course title, text used, patterns of content coverage into the generalized course types found 


in grade 8 and grade 12 math classes. For grade 8 these types were: 


Remedial 

Typical 

Enriched (or Pre-algebra) 
Algebra. 


For grade 12 these types were: 


Pre-calculus 


Calculus 


Content areas: The items making up the SIMS item pools (180 items at Grade 8 and 136 
items at Grade 12) were classified into a number of content areas as follows (1): 


Grade 8 


Arithmetic 
Algebra 
Geometry 
Statistics 


Measurement 
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Grade 12 


Sets & Relations 

Number Systems 

Algebra 

Geometry 

Elementary Functions and Analysis 
Probability and Statistics 

Finite Mathematics. 


These content areas provide the core structure of the report. The SIMS sub-domains set out 
in Table 1 provide the classificatory structure for items used within the figures. Items with 
figures in Section I are identified by the values associated with sub-domains presented in 


Table 1 and referenced in the legends on each table. 


(The identity of individual items must be inferred from placement of the item in the figure. 
The data that is reported with each figure contains the p-value and coverage index for each 
item in its associated figure as well as the (standard) SIMS ID number and the short text for 
each item. The full text of each item can be found in Chang and Ruzicka (1985). Part 3 


provides a listing by Item ID of coverage and achievement indices for class types. 


0 ine anlavmob-dire SME oT ocr eit to suture sion acl living. apes tm a ~ 
iiwe oraadl 2wrirght cht evlelsiys bess achat wp niuaoirs6, Yoana St IN he 
nl betesee1g anixncout-due ditw boteisotes couluy ott yd boltieralsd vis 1 2% 
sie eo siege been i 


ua 2 wha 


4 prsght « ash i ctl rt? to Laoerasselg man barvaini od yevm ernoti iapdhetbed te 
flee 191 ~obet eeersyoo bee sulev-qarls entestes ough does ditw betroqes & me 
vol tear trode sl Beis wedbeene tot One heohias aa nas can sat 

2 ris) G2W@T) solbisusT Bae yard’) nd brwol od ce seth does to gens Maal eT un 
asqy! aanlo si espiiec imemsveitios bes ogereveo, Cl asil seuuual 


ree? ey 


Arithmetic 


Algebra 


—, 
OND & WN 


A. Grade 8 (180 items) 


Content area 


Natural Numbers 
Common Fractions 
Decimal Fractions 

Ratio, Proportion, Percent 
Number Theory 
Exponents 

Square Roots 
Dimensional Analysis 


Integers 

Rationals 

Integer exponents 
Formulas 

Polynomials 

Equations & inequations 
Relation s & functions 
Finite sets 


Classification of plane figures 
Properties of plane figures 
Congruence of plane figures 
Similarity of plane figures 
Geometric constructions 
Pythagorean triangles 
Coordinates 

Simple deductions 
Informal transformations 
Spatial visualization 
Transformational geometry 


Data collection 
Organization of data 
Representation of data 
Interpretation of data 
Outcomes & events 


Standard units 
Estimation 
Approximation 


Determination of measures (area, volumes, etc,) 


Table 1: Content Areas in the SIMS Cognitive Grid 
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B. Population B (136 items) 


Sets & Relations 


ID Content area 
2 Set operations 
4 Functions 
Number Systems 
1 Common laws for number systems 
2 Natural numbers 
3) Decimals 
4 Real numbers 
7 Complex numbers 
Algebra 
1 Polynomials 
2 Quotients of polynomials 
3 Roots & radicals 
4 Equations & inequalities 
5 Systems of equations & inequalities 
6 Matrices 
Geometry 
1 Euclidean geometry 
3 Analytic geometry in the plane 
5 Vector methods 
6 Trigonometry 
9 Transformational geometry 


Elementary Functions and Analysis 


Elementary functions 
Properties of functions 

Limits & continuity 
Differentiation 

Applications of the derivative 
Integration 

Techniques of integration 
Applications of integration 


Probability and Statistics 


CONDO LF WN eK 


1 Probability 
2 Statistics 
3 Distributions 


Finite Mathematics* 


1 Combinatorics 


*Not included in this report 
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NOTES 


1. The content classification used in SIMS and the classification of items within content 
areas and sub-areas was common across all countries participating in the Study. The 
classification in described in Travers & Westbury (1989). 


2. The course type p-values reported here are aggregates of class-level p-values and were 
computed from the SIMS database held at the University of Illinois at Urbana-Champaign. 
Class-level p-values were calculated across all students in each class responding to an item. 


3. Coverage indices for each grade level and course type were derived from the responses 
of teachers in the participating classes to the SIMS Teacher Opportunity-to-Learn 
Questionnaire. This questionnaire asked teachers to indicate whether or not (and when) 
each class in the SIMS sample had been taught the content underlying each item on the 
SIMS test forms: 


A. During this school year, did you teach or review the mathematics needed to answer 
the item correctly? 


1. No 
eyes 


B. If, during this year, you did NOT teach or review the mathematics needed to answer 
this item correctly, was it because? 


It has been taught prior to this school year. 
It will be taught later (this year or later). 

It is not in the school curriculum at all. 
For other reasons. 


ms ed Bs td 


Following the conventions used in SIMS, responses to this item were categorized as 
1='taught this year or prior’, and 0='not taught’ (see Chang and Ruzicka 1985). The teacher 
coverage index_is the mean response of teachers in each class type. 
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POPULATION A: 
REMEDIAL CLASSES 


ARITHMETIC 
Short Text 
THE TABLE ABOVE SHOWS THE 
VALUES OF X AND Y 


WHICH OF THE FOLLOWING IS 
(ARE) TRUE? 


THE PRICE OF AN ARTICLE WAS 
$100. THE PRICE WAS FI 


ALEXANDRA WALKED FROM 
RIVERVIEW TO BRIDGEPORT 


WHAT IS THE SQUARE ROOT OF 12 
* 75? 


(TRIANGULAR ARRAY OF 1’S) WHAT 
IS THE SUM OF THE 5 


WHICH OF THE POINTS A 


FOUR 1-LITER BOWLS OF ICE 
CREAM WERE SET OUT AT A 


WHAT IS 20 AS A PERCENT OF 80? 


A RUNNER RAN 3000 METRES IN 
EXACTLY 8 MNS. WHAT WAS 


WHICH OF THE FOLLOWING EQUALS 
7 * (3 +09)? 


$150 IS DIVIDED IN THE RATIO 
OF 2 TO 3. THE SMALLER 


SINCE 4 * 9 = 36 


THE VALUE OF 0.2131 * 0.02958 
IS APPROXIMATELY 


Items are ordered by p-value. 
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IN A SCHOOL ELECTION WITH 
THREE CANDIDATES 


THE LARGE SQUARE HAS AREA 1 
SQUARE UNIT. THE AREA 


A CAR TAKES 15 MINUTES TO 
TRAVEL 10 KILOMETERS. WH 


73/20 1S EQUAL TO 


A PAINTER IS TO MIX GREEN AND 


YELLOW PAINT IN THE 


ONE BELL RINGS EVERY 8 
MINUTES, A SECOND BELL 


-004)24.56 IN THE DIVISION 
ABOVE 


FIND THE SUM: 3 WEEKS 5 DAYS + 


9 WEEKS 6 DAYS 


THE SQUARE ROOT OF 75 IS 
BETWEEN 


CLOTH IS SOLD BY THE SQUARE 
METER. IF 6 SQUARE MET 


MATCHSTICKS ARE ARRANGED AS 
FOLLOWS. IF THE PATTERN 


2/5 + 3/8 IS EQUAL TO 


PETER AND PAUL DECIDED TO 
START SAVING MONEY. PETER 


20% OF 125 IS EQUAL TO 
1/5 IS EQUAL TO 
3.23 * 10**5 IS EQUAL TO 


THE VALUE OF 2**3 * 3%**2 IS 
10*N. THEN N IS EQUAL 


IF THE RATIO OF 2 TO 5 EQUALS 


THE RATIO OF N TO 10 


CANDIDATE A RECEIVED 70 
PERCENT OF THE VOTES CAST 


IN A SCHOOL OF 800 PUPILS 
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1 2/5 - 1/2 IS EQUAL TO 
3/8 - 1/5 IS EQUAL TO 


A MODEL BOAT IS BUILD TO SCALE 
SOWMDHATPIT 25.2420 


THERE ARE 35 STUDENTS IN A 
CLASS. 1/5 OF THEM COME 


THE SPEED OF SOUND IS 
APPROXIMATELY 340 METERS PER 


30 IS 75% OF WHAT NUMBER? 


WHICH OF THE FOLLOWING IS 
THIRTY-SEVEN THOUSANDTHS 


WHICH IS THE CLOSEST ESTIMATE 
FOR THE ANSWER TO 5 


(847.36) IN THE NUMBER IN THE 
BOX 


IN THE FIGURE THE LITTLE 
SQUARES ARE ALL THE SAME 


WHICH OF THE FOLLOWING 
OPERATIONS WITH WHOLE NUMBER 


THE PICTURE SHOWS SOME BLACK 
AND SOME WHITE MARBLE 


74.236 ROUNDED TO THE NEAREST 
HUNDREDTH IS 


IF THERE ARE 300 CALORIES IN 
100 GRAMS OF A CERTAIN 


(3/5)/(2/7) IS EQUAL TO 
0.40 * 6.38 IS EQUAL TO 


A GROUP OF CHILDREN WAS 
DIVIDED INTO 7 TEAMS WITH 


WHICH OF THESE NUMBERS IS A 
PRIME NUMBER? 


(22 * 18) - (47 + 59) IS EQUAL 
TO 


IF 10**2 * 10**3 = 10**N THEN 
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N IS EQUAL TO 


IN A DISCUS-THROWING 
COMPETITION 


THE POSITION ON THE SCALE 
INDICATED BY THE ARROW I 


WHICH OF THE FOLLOWING IS 
EQUAL TO A QUARTER OF A 


72% IS EQUAL TO 
1/2 * 1/4 IS EQUAL TO 


WHICH OF THE FOLLOWING IS A 
PAIR OF EQUIVALENT FRA 


162 * 47 IS EQUAL TO 


1054 - 865 
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ALGEBRA 


Short Text 
IF X = -3, THE VALUE OF -3X 
EQUALS 
THE DAVIS FAMILY TOOK A CAR 


TRIP FROM ANABRU THROU 


FOR THE TABLE SHOWN, A FORMULA 
THAT COULD RELATE 


fee OK ee ame eh 2d 


A NUMBER X IS MULTIPLIED BY 
ITSELF AND THE RESULT 


WHICH OF THE FOLLOWING IS 
FALSE WHEN A 


FIND THE VALUE OF N. N = 10**3 
+ 10**1 + 10**0 + 1 


THE SYMBOL P INTERSECT Q 
REPRESENTS THE INTERSECTI 


SIMPLIFY: 5X + 3Y + 2X - 4Y 
A/15 - B/5 IS EQUAL TO 


THE SET OF INTEGERS LESS THAN 
5 IS REPRESENTED ON 


(-6) - (-8) IS EQUAL TO 
WHEN X = 2 
THE AIR TEMPERATURE AT THE 


FOOT OF A MOUNTAN IS 31 
(-2) * (-3) IS EQUAL TO 


0.00046 IS EQUAL TO 
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SODA COSTS A CENTS FOR EACH 
BOTTLE 


IF X = Y = Z = 1, THEN 
(X-Z)/(X+Y) EQUALS 


IF Y DOLLARS ARE SHARED 
EQUALLY AMONG FOUR BOYS 


WHICH OF THE FOLLOWING 
SEQUENCES OF NUMBERS IS IN 


THE ERROR IN THE ABOVE 
REASONING 


THE TABLE BELOW COMPARES THE 
HEIGHT FROM WHICH A B 


IF 4X/12 = 0 


THE COST OF PRINTING GREETING 
CARDS CONSISTS OF A 


(X/2) < 7 IS EQUIVALENT TO 


A SHOPKEEPER HAS X KG OF TEA 
IN STOCK. HE SELLS 15 


‘SIX TIMES A CERTAIN NUMBER 
(CALL IT Q) EQUALS THE 


-5(6 - 4) IS EQUAL TO 


THE SENTENCE ’A NUMBER X 
DECREASED BY 6 IS LESS TH 


WHICH EQUATION IS TRUE FOR ALL 


VALUES OF N? 


IF P = LW AND IF P = 12 AND L 
= 3 


A BOWLING BALL TRAVELS 4 


_METERS PER SECOND. 


24 


24 


<a 


26 


26 


2:7 


Je 


32 


34 


z ls: 


36 


ahe, 


41 


42 


44 


49 


20 


17 


53 


50 


7 


23 


47 


20 


30 


17 


27 


43 


27 


40 


53 


47 


“ 


 SIHAGMOD | | awwat sep er 
7s Ae io Mont HOLE 
0 = SINK tr ae 5 


oursamae ourMrat Yo Te0o Ser se | 
| A 10 BteLeMO> BARA » ; 


or amasAVEUOR eI T > ew aN 


AX? %O ov X BAB rae | 
@i @217a8 SH . ul ne 


Sa8M0U MIATHEO A 4 eau? x72" cit 
aeY alalgs (0 3E 2142) 


of 160ga 2r (b= B)e @ 


eifbead 5 a9 ; 
RY #ea% 3r o Ye 7 


comes mea 


GEOMETRY 


Item Short Text p= OTL Sub- 
ID value % Area 
62 IN THE ABOVE RECTANGLE THE 11 Camas 

MEASURE OF ANGLES ROQ I 
59 THREE STRAIGHT LINES INTERSECT 12 a Rg fis 
AS SHOWN IN THE DIA 
125 IF TWO TRIANGLES ARE SIMILAR, 13 rag ei 
WHICH OF THE FOLLOWIN 
175 ON A NUMBER LINE TWO POINTS A 14 PM Foes | 
AND B ARE GIVEN. THE 
93 WHICH OF THESE IS A CORRECT 14 SiG 
STATEMENT FOR THIS TRI 
63 PQRS IS A RECTANGLE. ITS IMAGE 16 3 9 
AFTER A TRANSFORMAT 
27 (RIGHT TRIANGLE WITH 2 SIDES 16 30 6 
GIVE) WHAT IS THE VAL 
126 THE STRAIGHT LINE JOINING THE 17 Si oeked 
POINTS (2,3) AND 
29 ONE OF THE FOLLOWING POINTS alka Ly oe 
CAN BE JOINED TO THE P 
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IN THE ABOVE DIAGRAM, 
TRIANGLES ABD AND DEF ARE 


PPavelLs, THECULRECTION OF 
PROJECTION AND A IS THE A 


IF, IN A GIVEN FIGURE,PQ AND 
RS ARE INTERSECTING 


A HALF-TURN ABOUT O IS APLIED 
TO THE FIGURE ABOVE. 


IF AB IS A STRAIGHT LINE, WHAT 
IS THE MEASURE IN 


THE LINE M IS A LINE OF 
SYMMETRY FOR FIGURE ABCDE. 


WHICH OF THE FOLLOWING 
PATTERNS CAN BE FOLDED ALON 


GIVEN VECTOR V AND VECTOR W AS 
SHOWN IN THE FIGURE 


A QUADRILATERAL MUST BE A 
PARALLELOGRAM IF IT HAS 


TRIANGLE ABC AND TRIANGLE 
A’B’C’ ARE CONGRUENT AND 


THE PICTURE ABOVE SHOWS HOW 
PEDRO USED A SHORT TREE 


WHAT ARE THE COORDINATES OF 
POINT P? 


LINES AB AND CD ARE PARALLEL. 
TWO ANGLES WHOSE MEA 


(TRIANGLE WITH 2 ANGLES GIVEN) 
X IS EQUAL TO 


THE FIGURE QRST IS A SQUARE 
AND PQT AN EQUILATERAL 


ON LEVEL GROUND, A BOY 5 UNITS 
TALL CASTS A SHADOW 


SUPPOSE YOU START AT POINT 
M(-1,-1), MOVE A DISTANC 


IF SEGMENT PQ WERE DRAWN FOR 
EACH FIGURE SHOWN BELO 


20 


Pid 


fa 


fi 


24 


24 


24 


22 


25 


26 


26 


28 


A 


30 


30 


= E 


<4 


as 


17 


30 


10 


23 


13 


20 


47 


13 


23 


43 


37 


47 


50 


ot 


30 


23 


15 


aes 


ie 


ais) 


& 1 oc 
"a rt as 
s of at 
eft o£ ts 


g oe *« Tew 241 PROLART 48x we 
| oper 4.88 86 


A 
Ss. tt at | Oo SMII A et MSL BHT Oe r 
-FCOEK SaOTT AOY YHTAMNYS 


st os as , DAIWAIION HT po os pet 
VGIKA CSGIOW Ge KAD & | ‘< 
are as eh 4 ROTIEV GHA V MOTOR’ MEVIO OYE 
SAUTE GHT Mi MwoR2 
ct as A @a YROM JAMNTAITRSOAYO A £6 . 


RAR TZ TI MARPOIKLIAMAT 
STOWATNT (MA OGA SIDAEAT BE” 


e ci as 
WA THEADMCD FWA ‘SORA 
s es of WOR BUONS AVOSA ENVTOTS Ber ver 
"aRT THONe A Cag oadas . 
, ch ° BS 40 RATA IAEOOD aH? = ay oa a 
ve es ~ALLIAMAY S84 0D GHA BA 7 


“AGN SEGHW SSIOMA « 


¢ ve oc (WaVES SRLIOUA.& = pach 


r 02 0€ aA 2 A 81 op amon 
| At Tugs v ae a 


> 


i2i 


156 


Bats, 


89 


22 


193 


159 


30 


3 1 


Jah 


WHICH OF THE INDICATED ANGLES 
IS ACUTE? 
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POPULATION A 
TYPICAL CLASSES 


ARITHMETIC 


Short Text 


THE PRICE OF AN ARTICLE WAS 
$100. THE PRICE WAS FI 


WHICH OF THE FOLLOWING IS 
(ARE) TRUE? 


A RUNNER RAN 3000 METRES IN 
EXACTLY 8 MNS. WHAT WAS 


$150 IS DIVIDED IN THE RATIO 
OF 2 TO 3. THE SMALLER 


THE TABLE ABOVE SHOWS THE 
VALUES OF X AND yY 


SINCE 4 * 9 = 36 


FOUR 1-LITER BOWLS OF ICE 
CREAM WERE SET OUT AT A 


THE VALUE OF 0.2131 * 0.02958 


IS APPROXIMATELY 


WHICH OF THE POINTS A 


(TRIANGULAR ARRAY OF 1’S) WHAT 


IS THE SUM OF THE 5 


WHAT IS 20 AS A PERCENT OF 80? 


ALEXANDRA WALKED FROM 
RIVERVIEW TO BRIDGEPORT 


WHAT IS THE SQUARE ROOT OF 12 
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ONE BELL RINGS EVERY 8 
MINUTES, A SECOND BELL 


THE LARGE SQUARE HAS AREA 1 
SQUARE UNIT. THE AREA 


A PAINTER IS TO MIX GREEN AND 
YELLOW PAINT IN THE 


MATCHSTICKS ARE ARRANGED AS 
FOLLOWS. IF THE PATTERN 


3.23 * 10**5 IS EQUAL TO 


WHICH OF THE FOLLOWING EQUALS 
7 * (3 + 9)? 


THE SQUARE ROOT OF 75 IS 
BETWEEN 

IN A SCHOOL ELECTION WITH 
THREE CANDIDATES 


THERE ARE 35 STUDENTS IN A 
CLASS. 1/5 OF THEM COME 


CANDIDATE A RECEIVED 70 
PERCENT OF THE VOTES CAST 


A CAR TAKES 15 MINUTES TO 
TRAVEL 10 KILOMETERS. WH 


IN A SCHOOL OF 800 PUPILS 
20% OF 125 IS EQUAL TO 
30 IS 75% OF WHAT NUMBER? 


THE SPEED OF SOUND IS 
APPROXIMATELY 340 METERS PER 


PETER AND PAUL DECIDED TO 


_ START SAVING MONEY. PETER 
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THE PICTURE SHOWS SOME BLACK 
AND SOME WHITE MARBLE 


CLOTH IS SOLD BY THE SQUARE 
METER. IF 6 SQUARE MET 
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IF THE RATIO OF 2 TO 5 EQUALS 
THE RATIO OF N TO 10 


2/5 + 3/8 IS EQUAL TO 
1 2/5 - 1/2 IS EQUAL TO 


IN THE FIGURE THE LITTLE 
SQUARES ARE ALL THE SAME 


WHICH OF THE FOLLOWING 
OPERATIONS WITH WHOLE NUMBER 


IF THERE ARE 300 CALORIES IN 
100 GRAMS OF A CERTAIN 


THE VALUE OF 2**3 * 3**2 IS 
10*N. THEN N IS EQUAL 


A MODEL BOAT IS BUILD TO SCALE 
SO THAT IT IS 1/10 


1/5 IS EQUAL TO 


THE POSITION ON THE SCALE 
INDICATED BY THE ARROW I 


74.236 ROUNDED TO THE NEAREST 
HUNDREDTH IS 


-004)24.56 IN THE DIVISION 
ABOVE 
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142 THE TABLE ABOVE SHOWS THE 
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HEIGHT FROM WHICH A B 


(X/2) < 7 IS EQUIVALENT TO 
IF 5X + 4 = 4X - 31 


IF X = Y = Z = 1, THEN 
(X-Z)/(X+Y) EQUALS 


A/D ee/ OL SeEQUALATO 


THE COST OF PRINTING GREETING 
CARDS CONSISTS OF A 


THE AIR TEMPERATURE AT THE 
FOOT OF A MOUNTAN IS 31 


WHICH OF THE FOLLOWING IS 
FALSE WHEN A 


IF Y DOLLARS ARE SHARED 
EQUALLY AMONG FOUR BOYS 


(-6) - (-8) IS EQUAL TO 
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THE ERROR IN THE ABOVE 
REASONING 


THE SET OF INTEGERS LESS THAN 
5 IS REPRESENTED ON 


IF 4X/12 = 0 


A NUMBER X IS MULTIPLIED BY 
ITSELF AND THE RESULT 


IF X = .-3,, THE VALUE OF -3X 
EQUALS 


THE SENTENCE ’A NUMBER X 
DECREASED BY 6 IS LESS TH 


WHICH OF THE FOLLOWING 
SEQUENCES OF NUMBERS IS IN 


A SHOPKEEPER HAS X KG OF TEA 
IN STOCK. HE SELLS 15 


‘SIX TIMES A CERTAIN NUMBER 
(CALL IT Q) EQUALS THE 


SIMPLIFY: 5X + 3¥ + 2x - 4yY 
-5(6 - 4) IS EQUAL TO 

WHEN X = 2 

(-2) * (-3) IS EQUAL TO 

a. = LW AND IF P = 12 AND L 
WHICH EQUATION IS TRUE FOR ALL 


VALUES OF N? 


A BOWLING BALL TRAVELS 4 
METERS PER SECOND. 
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Short Text 


U AND V ARE TWO VECTORS. WHICH 
FIGURE BELOW REPRES 


THREE STRAIGHT LINES INTERSECT 
AS SHOWN IN THE DIA 


IF D IS THE DIRECTION OF 
PROJECTION AND A IS THE A 


IN A QUADRILATERAL, TWO OF THE 
ANGLES ARE 110 DEGRE 


THE TRIANGLES SHOWN ABOVE ARE 
CONGRUENT. THE MEASU 


IN THE ABOVE RECTANGLE THE 
MEASURE OF ANGLES ROQ I 


GIVEN VECTOR V AND VECTOR W AS 
SHOWN IN THE FIGURE 


PQRS IS A RECTANGLE. ITS IMAGE 
AFTER A TRANSFORMAT 


IF TWO TRIANGLES ARE SIMILAR, 
WHICH OF THE FOLLOWIN 


(RIGHT TRIANGLE WITH 2 SIDES 
GIVE) WHAT IS THE VAL 


IF, IN A GIVEN FIGURE,PQ AND 
RS ARE INTERSECTING 


LINES AB AND CD ARE PARALLEL. 
TWO ANGLES WHOSE MEA 


IN THE ABOVE DIAGRAM, 
TRIANGLES ABD AND DEF ARE 
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ONE OF THE FOLLOWING POINTS 
CAN BE JOINED TO THE P 


THE LENGTH OF THE 
CIRCUMFERENCE OF THE CIRCLE 
WITH 


A QUADRILATERAL MUST BE A 
PARALLELOGRAM IF IT HAS 


WHICH OF THESE IS A CORRECT 
STATEMENT FOR THIS TRI 


TRIANGLE ABC AND TRIANGLE 
A’B’C’ ARE CONGRUENT AND 


SUPPOSE YOU START AT POINT 
M(-1,-1), MOVE A DISTANC 


WHICH OF THE FOLLOWING 
PATTERNS CAN BE FOLDED ALON 


ON A NUMBER LINE TWO POINTS A 
AND B ARE GIVEN. THE 


THE PICTURE ABOVE SHOWS HOW 
PEDRO USED A SHORT TREE 


IF SEGMENT PQ WERE DRAWN FOR 
EACH FIGURE SHOWN BELO 


(TRAPEZOID WITH DIMENSIONS) xX 
IS EQUAL TO 


TRIANGLES PQR AND STU ARE 
SIMILAR. HOW LONG IS SU? 


ON LEVEL GROUND, A BOY 5 UNITS 
TALL CASTS A SHADOW 


A HALF-TURN ABOUT O IS APLIED 
TO THE FIGURE ABOVE. 


THE LINE M IS A LINE OF 
SYMMETRY FOR FIGURE ABCDE. 


THE FIGURE QRST IS A SQUARE 
AND PQT AN EQUILATERAL 


THE FIGURE ABOVE SHOWS A 
WOODEN CUBE WITH ONE CORN 
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IF AB IS A STRAIGHT LINE, WHAT 65 
IS THE MEASURE IN 


WHICH OF THE INDICATED ANGLES 66 
LoeACU LE? 


AB // DC AND AD // BC. 66 
QUADRILATERAL ABCD IS A 


(TRIANGLE WITH 2 ANGLES GIVEN) 67 
X IS EQUAL TO 


AB, CD AND EF ARE INTERSECTING 72 
STRAIGHT LINES. 


TRIANGLE PQT CAN BE ROTATED 74 
(TURNED) ONTO TRIANGLE 


THE STRAIGHT LINE JOINING THE 77 
POINTS (2,3) AND 


WHAT ARE THE COORDINATES OF 78 
POINT P? 


ONE OF THE FOLLOWING FIGURES 80 
IS CONGRUENT WITH THE 


THE DIAGRAM SHOWS A CARDBOARD 80 
CUBE WHICH HAS BEEN 
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SECOND FIGURE THE IM 
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STATISTICS 


Short Text 


THERE ARE 7M GIRLS UNDER THE 
AGE OF 21 


THERE ARE FIVE BLACK BUTTONS 
AND ONE RED BUTTON IN 


IN THE GRAPH RAINFALL IS 
PLOTTED FOR 13 WEEKS. 


HOW MUCH LONGER DOES IT TAKE 
FOR CAR B TO GO 50 KI 


THE WEIGHT GAIN FROM 6 TO 10 
MONTHS WAS 


THE ARITHMETIC MEAN (AVERAGE) 
OF: 1.50 


A TABLE SHOWS SCORES FOR A 
CLASS ON A 10-POINT TES 


THE PETALS ON 100 FLOWERS OF 
DIFFERENT KINDS WERE 


THE GRAPH SHOWS THE TIME OF 
TRAVEL BY PUPILS FROM 


THE GRAPH SHOWS THE DISTANCE 
TRAVELED BY A TRACTOR 


THREE HOURS AFTER STARTING CAR 


A IS HOW MANY KILOME 


JOE HAD THREE TEST SCORES OF 
78 


HERE IS A TABLE OF DATA AND A 
GRAPH OF THE SAME DA 
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HERE IS A TABLE THAT SHOWS THE 85 


NUMBER OF TREES PLA 


YOU WISH TO KNOW ABOUT THE 
POPULARITY OF THE SOFT- 


WHICH OF THESE IS A TRUE 
STATEMENT ABOUT THE INFOR 


A TEAM SCORES AN AVERAGE OF 3 
POINTS PER GAME OVER 


THE CIRCLE GRAPH SHOWS THE 
PROPORTION OF VARIOUS G 
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MEASUREMENT 


Short Text 


A SOLID PLASTIC CUBE WITH 
EDGES 1 CM LONG WEIGHS 1 


WHAT IS THE CAPACITY OF A 
CUBIC CONTAINER 10 CM BY 


WHAT IS THE SURFACE AREA OF 
THIS SOLID RECTANGULAR 


THE TOTAL AREA OF THE TWO 
TRIANGLES IS 


THE RECTANGLE SHOWN ABOVE IS 
CUT ALONG THE DOTTED 


THERE IS A BRASS PLATE OF THE 
SHAPE AND DIMENSIONS 


WHAT IS THE AREA OF THE ABOVE 
PARALLELOGRAM? 


WHAT IS THE AREA OF TRIANGLE 
PQR? 


THE MEASURE OF THE ANGLE SHOWN 


IS NEAREST TO 


HOW MANY PIECES OF PIPE EACH 
20 METERS LONG WOULD 


WHICH OF THE FOLLOWING IS ... 
TO THE WEIGHT OF A N 


THE FIGURE ABOVE SHOWS A 
RECTANGULAR BOX. WHICH OF 


2 METERS + 3 MILLIMETERS IS 
EQUAL TO 


WHICH OF THE FOLLOWING IS THE 
CLOSEST APPROX TO THE 


* Note: Items are ordered by p-value. 
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WOODED BLOCKS WHICH A 


EACH OF THE SMALL SQUARES IN 
THE FIGURE IS 1 SQUARE 


WHAT IS THE VOLUME OF A 
RECTANGULAR BOX WITH INTER 


A SQUARE IS REMOVED FROM THE 
RECTANGLE AS SHOWN. 
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THE LENGTH OF A BOX WAS 
MEASURED AND FOUND TO BE 9 


THE AREA OF THE SHADED FIGURE 
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ACCORDING TO THE SCALE SHOWN 
THE LENGTH OF SIDE BC 


A 15 CENTIMETER PIECE IS CUT 
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THE DISTANCE BETWEEN TWO TOWNS 
IS USUALLY MEASURED 
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ELEMENTARY FUNCTIONS & ANALYSIS 


Item Short Text p- OTL Sub- 

ID value $ Area 
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PROBABILITY & STATISTICS 


Item Short Text p- OTL Sub- 
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89 A WARNING SYSTEM INSTALLATION 18 29 1 
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POPULATION B: 
CALCULUS CLASSES 


SETS & RELATIONS 


Item Short Text p- OTL Sub- 

ID value % Area 

76 A REAL VALUED FUNCTION ... IS 45 65 4 
SAID TO BE 

91 A FUNCTION F IS DEFINED BY 56 96 4 
FiCX ) Sasol 

61 THE INVERSE OF THE FUNCTION 56 95 4 
<(-2 0) (-1 

16 LET A FUNCTION BE DEFINED BY 61 $4- 4 
F(X Y)=X 

1 IF X AND Y ARE SETS’ THEN giai 91 2 

31 THE SYMBOL P INTERSECT Q 80 95 2 
REPRESENTS THE 

46 A FUNCTION F ... IS DEFINED BY 88 96 4 
F(X) =2**xX. 
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Item Short Text p- OTL Sub- 
ID value* % Area 
20 X AND Y .. . THE PRODUCT OF 8 40 6 
THE MATRICES 
8 P IS A POLYNOMIAL IN X OF 19 84 gE 
DEGREE M AND Q 
21 ACCORDING TO THE GRAPH 19 86 4 
AX+B>CX**2 WHEN 
7 A STATIONER WANTS TO MAKE A 36 93 4 
CARD 8CMS LON 
81 ... FOR WHICH X CAN YOU DEFINE 3 98 3 
Y BY “YY °= -X 
17 THE NUMBER OF PAIRS OF INTEGER 40 91 5 
VALUES OF 
4 3A**(1/2) * 3A**(-1/2) = 45 98 3 
51 A PIECE OF WIRE 52 CM LONG IS 45 98 = 
CUT INTO TW 
96 GIVEN THAT A=>0 6TH ROOT 46 96 3 
(A**5) IS EQUA 
95 WHEN (1 + P)**6 IS EXPANDED 49 88 1 
THE COEFFICI 
65 IF (X-1)/(X**2 + 3X + 53 81 2 
2)=(P/(X+1)) + (Q/( 
50 TWO MATHEMATICAL MODELS ARE 53 he 4 
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5 WHICH OF THE FOLLOWING POINTS 58 96 5 
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97 ... HOW MANY HOURS WILL IT 60 95 4 
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ELEMENTARY FUNCTIONS & ANALYSIS 


Item Short Text 
ID 


71 LET Y=4X**3 ... WHEN LOG x IS 
PLOTTED AGA 


57 IF THE GRAPH OF THE EQUATION 


... HAS A PO 

120 THE AREA ENCLOSED BETWEEN THE 
CURVE ... A 

73 THE VALUE OF DEFINITE INTEGRAL 
(1/(X**2 + 

Se THE eSUMBOF se al) —(1/2,)) + 


(174 Gel 8 jp + 


109 GIVEN THAT 3 F’(X) = X**2 - 5 
AND F(2) = 


44 ... INTEGRAL F(X) DX ATTAINS 
ITS GREATEST 


122 F IS AN EVEN FUNCTION AND IS 
DIFFERENTIABLE AT 0. 


108 THE VALUE OF LIMIT AS H 
APPROACH 0 OF 


111 THE INTERSECTION OF A CYLINDER 
WITH A PLA 


58 THE AREA ENCLOSED BETWEEN THE 
CURVE ...AN 


124 THE CORDINATES OF A MOVING 
' POINT AT TIME 
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DEFINITE INTEGRAL (12X/((2X**2 
ci 0 Bk 


THE FUNCTION F IS DEFINED BY 
F(X) = INTEG 


S1 IS THE AREA ENCLOSED BY ... 
THE VALUE 


THE GRAPH ABOVE IS THE 
REPRESENTATION OF 


THE FUNCTION DEFINED BY ... 
HAS A RELATIV 


WHICH OF THE FOLLOWING IS 
(ARE) TRUE FOR 


FOR WHAT VALUES OF X DOES THE 
-+e STRAIGHT 


THE VeUNCTION  F tSe 
CONTINUOUS AT X = 1 


THE VELOCITY OF A BODY ... HOW 
MANY SECONDS 


THE GRAPH OF A FUNCTION F HAS 
A POINT 


WHICH OF THE FOLLOWING GRAPHS 
eee F’(0)>0 


--- THE FUNCTION F COULD ONLY 
BE GIVEN BY 
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